Paxillin phosphorylation by JNK and p38 is required for NFAT activation.
Paxillin is an adaptor protein associated with focal adhesion complex, and is activated by tyrosine phosphorylation through focal adhesion kinase (FAK) and Src kinase. Recent studies reveal that serine phosphorylation of paxillin by JNK and p38 MAPK is essential for cell migration or neurite extension, but their cellular targets remain unclear. In this study, we examined the requirement of paxillin phosphorylation by p38 MAPK or JNK in T-cell motility and activation using paxillin mutants at the respective phosphorylation sites, Ser85, and Ser178. (S85A)-paxillin, (S178A)-paxillin, or (S85A/S178A)-paxillin inhibited the motility of NIH/3T3 fibroblasts, but did not interfere with T-cell migration and integrin-mediated T-cell adhesion. In contrast, activation of T cells was effectively suppressed by (S85A/S178A)-paxillin. Transgenic (S85A/S178A)-paxillin expression inhibited T-cell proliferation and reduced the production of IL-2, IFN-γ, and IL-4. In searching for signals modulated by (S85A/S178A)-paxillin, we found that NFAT activation was specifically blocked by (S85A/S178A)-paxillin. This could be partly attributed to diminished stromal interaction molecule 1 (STIM1) expression and attenuated TCR-induced Ca(2+) influx. Our results demonstrate that dual phosphorylation of paxillin by JNK and p38 MAPK is essential for T-cell activation and suggest that NFAT is a functional target of the JNK/p38 phosphorylated paxillin.